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[ (57) Abstract 

uAirf. ? entrifugal ^Parator comprising a rotor 

ASSIST a " f ° r thC ***** Which «■« to be 
c*ntnf U ga«y treated and an outlet chamber (17) 

Sambe'Tm in the rotor ' the 

Si ™ < -S surr °und.ng the rotational axis and 

chamber H S ' gned ' iqUid PrCSent in the ™«« 
taifiT ^""goP^ation rotates around the ro- 

cu ar t 3 ,T hHS r a radi3Hy inward faci «g cir- 
cular free l.qu.d surface at a certain radial level 
in the rotor. A stationary discharge device (21) 
E3FbS the chamb -(i7) g from the SI 

liquid body radially mward to a central outlet 

form* , hC arCa ° f the free "l"* s «rface it 
foLT ^l! mlet 0pening (23 >' which '* directed 
toward the rotational direction of the liquid body 
and partly ,s located in the liquid body, the dis- 
charge dev.ee also forming a now channel (28), 

Si!?'?*" t e m K° PSnmS (23) to the An- 
tral outlet. To obtain a high outlet pressure with 
minor nsk of air admixture and a gU stabM y 
the mlet opening (23) is delimited by an edge 
wh ch upstream has a front edge portion (33 1 ra 

stam^f thC f L M "> id S " rfa <* ™« Sw- 
s ream has a rear edge portion (31) radially out- 
side the free I.quid surface, a straight line (32) 
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CENTRIFUML SEPARATOR. 1 

The present invention concerns a centrif , 
uprising a rotor, „„ ich is rotat 2Z ^ Separ «~ 
nal axis and forms an * r °^ ti0 - 

ru 3 all y treated and a„ outlet 1 ' ^ ^ CSntri - 

5 separated in the rotor t he T *" 3 

«» rotations axls £ — *ng 

P-sent in the outlet cha^ during ^ ^ 
rotating liouid body around the ro^T^ 3 
has a really i nward , ' ^"—1 a xis whlch 

- surface at a certain radiaTleJeT iTtT" 

centrifugal separator al«o r ° t0;,r - Th e 

^charge device, whL L * ^«°*ar y 

*™ the said 11QUM b : d ; n r :^°" tiet extends 
outlet and ln the area J " d ""r «-r d to the central 
» » inlet opening, „ hich ^ — fo rms 

rotational direction of the T "** the 

heated in the li quid body ttT *** ^ 
*or mi ng a fl ow channel „h h diSCha ^ e *-*ca also 
*» the central outlet ^ opening 

;o 

A centrifugal separator of this k i „ • 
88/102664. By the fact ™ S . lnd « shown in W0 

outlet device in this cel . " ° f th * 

. 0-ing operation is loc^T^Lr"^ ^ P "" y 
' "Quid surface also a li guid of a ^ 

separated in and discharged out ^J^^ can be 
separator. However the fl„ " cent rifugal 

channel nearby the inll """"""^ ln the «ow 

- -.uid of y hig h :icositT such that . a - 

channel turns and fi OMS out a 3 ^ the 

chafer through the pa" of ^ ° Utl " 

radially inside th * lnlet opening located 

a low outlet pressure a g Zl ^ —Its in 

an increased risK of instabilij °' a,tal " u » and 
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If you try to reduce the return flow of separated liquid 
from the flow channel out through the inlet opening to 
the outlet chamber by diminishing the radius of the free 
liquid surface a wave is created in front of the inlet 
5 opening and the energy consumption increases in a high 
degree and the outlet pressure becomes low. 

The object of the present invention is to provide a 
centrifugal separator of the kind initially described, 
10 in which also a liquid of higher viscosity than 100 cSt 
can be separated and discharged out of the outlet 
chamber with a satisfactory high outlet pressure and low 
risk of air admixture and instability. 

15 This object is achieved by designing a centrifugal 

separator of this kind with an inlet opening, which is 
delimited by an edge, which upstream the inlet opening 
has a front edge portion radially inside the free liquid 
surface and downstream the inlet opening has a rear edge 

20 portion radially outside the free liquid surface, a 

straight line drawn through said edge portions forms an 
angle with a tangent to the free liquid surface at the 
inlet opening, the angle being greater than 20° but 
smaller than 50° and the vertex of the angle being 

25 directed in the rotational direction. 

By designing the inlet opening in this way you bring the 
part of the separated liquid, which flows out again 
through the inlet opening, immediately to flow against 
30 the free liquid surface, so that it once again is 
conducted into the flow channel. 

In a preferred embodiment of the invention the discharge 
device has at least one tubular element, which forms a 
35 part of the flow channel, and which is located in the 
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rotating liquid body with its radially outermost part 
during operation while the remaining parts of the 
discharge device are located radially inside the 
rotating liquid body. 

5 

In order to make adjustment of the radial position of 
the free liquid surface possible there is proposed in 
another embodiment of the invention that the tubular 
element is arranged movable in the discharge device in 
) such a way that the inlet opening of the flow channel 
can be placed at a variable radius. 

The tubular element is then preferably arranged movable 
along its longitudinal axis. 

In a special embodiment of the invention a flow channel 
comprises a central flow chamber in the discharge 
device, which flow chamber is circular cylindrical and 
surrounds the rotational axis concentrically. 

In the following the invention will be described more 
closely with reference to the attached drawings, in 
which 

Fig 1 schematically shows an axial section through a 
part of a centrifugal separator according to the 
invention, and 

Fig 2 shows a section along the line II-li in figure 1. 

In figure 1 there is shown a part of a centrifugal 
separator comprising a rotor, which has a lower part 1 
and an upper part 2, which are joint together axially by 
means of a locking ring 3. Inside the rotor there is 
arranged an axially movable valve slide 4. This valve 
slide 4 delimits together with the upper part 2 a 
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separation chamber 5 and is arranged to open and close 
an outer passage between the separation chamber 5 and 
the outlet opening 6 to let out a component which has 
been separated from a mixture supplied to the rotor and 
being collected at the periphery of the separation 
chamber 5 intermittently. The valve slide 4 delimits 
together with the lower part 1 a closing chamber 7, 
which is provided with an inlet 8 and a throttled outlet 
9 for a so called closing liquid. During rotation of the 
rotor the valve slide 4 is pressed by the pressure from 
the closing liquid present in the closing chamber 7 
during influence of the centrifugal force into sealing 
abutment against a gasket 10 arranged in the upper part 
2. 

Inside the separation chamber 5 a disc stack 11 con- 
sisting of a number of conial separation discs is 
arranged between a distributor 12 and a top disc 13. 
in the example shown in figure 1 the rotor is mounted on 
a hollow shaft 14, through which the liquid to be 
centrifugally treated is supplied to the rotor. The top 
disc 13 forms at its in the figure shown upper end a 
centrally located first outlet chamber 15 for a specific 
lighter liquid component separated in the separation 
chamber 5. This first outlet chamber 15 communicates 
with the separation chamber 5 via a first overflow 
outlet 16, over which the specific lighter liquid 
component can flow out of the separation chamber 5. 

The upper part of the rotor 2 forms a centrally located 
second outlet chamber 17, into which a specific heavier 
liquid component can flow from a radially outer portion 
of the separation chamber 5 via a passage 18 and a 
second overflow outlet 19. 



35 
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In each outlet chamber there is arranged a stationary 
discharge device, a first discharge device 20 and a 
second discharge device 21. These discharge devices are 
provided with peripheral inlet openings, first inlet 
5 openings 22 and second inlet openings 23, respectively, 
which are connected to central outlets, a first outlet 
24 and a second outlet 25, respectively. The discharge 
devices 20 and 21 extend mainly perpendicular to the 
rotational axis radially so far out that they during 
10 operation partly are located in a rotating liquid body 
located in the outlet chamber 15, 17 respectively. 

As shown in figure 1 and 2 a flow chamber 26 is formed 
in a radially inner part of the second discharge device 
15 21. In the shown example the flow chamber 26 is circular 
cylindrical and surrounds the rotational axis 
concentrically. At the radially outer part of the second 
discharge device 21 the same is provided with three 
straight tubular elements 27, which partly project 
20 radially out from the radially inner part of the second 
discharge device 21. Each tubular element forms inside 
itself a flow channel 28, which has a peripheral inlet 
opening 23 facing towards the rotational direction of 
the rotor and an outlet opening 29, which opens into the 
25 f low chamber 26 . The tubular elements extend so far 
radially out in the outlet chamber 17 that the inlet 
openings 23 partly during operation are located radially 
outside the free liquid surface. Upstream the inlet 
opening 23 has a front edge portion 30, which during 
30 operation is located radially inside the free liquid 

surface and downstream the inlet opening has a rear edge 
portion 31, which during operation is located radially 
outside the free liquid surface. A line 32 connecting 
these edge portions 30 and 31 and a tangent to the free 
35 liquid surface at the inlet opening 23 form and angle V, 
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the angle being greater than 20° but smaller than 50" 
and the vertex of the angle being directed in the 
rotational direction. 

The tubular elements 27 are arranged movable in the the 
second outlet device 21 in such a way that the inlet 
openings 23 of the flow channels 28 can be placed at 
different radius. 

As indicated in figure 2 this can be accomplished 
turning the first discharge device 20 around the 
rotational axis. The tubular elements 27 are then 
displaced along their longitudinal axis. 

The centrifugal separator shown in the figures-works in 
the following manner: 

In connection with the starting of a centrifugal 
separator of this kind and bringing the rotor to rotate 
the separation chamber 5 is closed by supplying a 
closing liquid to the closing chamber 7 through the 
inlet 8. As soon as the separation chamber 5 is closed, 
the liquid mixture, which is to be centrif ugally 
treated, is supplied to the separation chamber 5 through 
the hollow shaft 14. When the rotor has reached the 
rotational speed of operation and the separation chamber 
5 has been filled up, the components contained in the 
liquid mixture are separated by the influence of 
centrifugal forces acting on the same. The separation is 
then mainly taking place in the intermediate spaces 
between the conical discs in the disc stack 11. During 
separation a specific heavier liquid component is thrown 
radially out towards the periphery of the separation 
chamber 5 where it is accumulated, while a specific 
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lighter liquid component flows radially i nwards in these 
intermediate spaces . 

If the centrifugally treated liquid mixture also 
contains specific heavy particles these are accumulated 
at the outermost periphery of the separation chamber 5. 

The specific lighter liquid component flows over to the 
first outlet chamber 15 via the overflow outlet 16 
which, thereby, will be determining for the radially 
level of the free liquid surface in the separation 
chamber 5. The light liquid component ± , discharged 
under pressure out of the centrifugal rotor via the 
fxrst stationary discharge device 20. which in this case 
> consists of a conventional paring disc. 

The specific heavier liquid component, which has been 

accumulated at the periphery of the separation chamber 

flows radrally inward through the passage 8 and further 

„" ^ ""let 19 into the outlet chamber 17 

Herern it forms a cylindrlcal Iiguid ^ ^.^ ^ " 

xn rotation. During operation the second discharge 
device 21 extends radially so far out in the second 
outlet chamber 17 that such a great part of the tubular 
element 27 is immersed in the rotating liquid body that 
the rnlet opening 23 only partly is located in the 
rotating iiquid „ nile the remain±ng parts Qf 
dev lce 21 is located radially inside the rotating liquid 
body. Hereby the friction between the outside of the 
discharge device 21 and the rotating liquid body will be 

Specific heavier component flows in through the inlet 
further out through the central outlet 25. 
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The through flow area for the specific heavier liquid 
component, when this has passed through the tubular 
elements 27, is greater than the total cross sectional 
area of the flow channels in the tubular elements. 

in the shown example an interphase in the separation 
chamber 5 between the specific lighter and the specific 
heavier liquid component is positioned during operation, 
the radial position of the interphase being determined 

10 inter alia by the position of the two overflow outlets 
16 and 19. However, it is quite possible to design a 
centrifugal separator according to the invention without 
the second overflow outlet 19 and to let the liquid , 
level in the outlet chamber 17 be determining for the 

15 radial position of the interphase. 
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1 . Centrifugal separator comprising 

a rotor, which is rotatable around a rotational axis 
and forms an inlet for the liquid which is to be 
centrifugally treated and an outlet chamber (17) for 
a liquid separated in the rotor, the outlet chamber 
(17) surrounding the rotational axis and being so 
designed that liquid present in the outlet chamber 
during operation forms a rotating liquid body around 
the rotational axis, which has a radially inward 
facing circular free liquid surface at a certain 
radial level in the rotor, and 

a stationary discharge device (21), which in the 
outlet chamber extends from the said liquid body 
radially inward to a central outlet (25) and in the 
area of the free liquid surface forms an inlet 
opening (23), which is directed towards the 
rotational direction of the liquid body and partly 
is located in the liquid body, the discharge device 
(21) also forming a flow channel, which connects the 
inlet opening to the central outlet (25), 

characterized in 

that the inlet opening (23) is delimited by an edge, 
which upstream has a front edge portion (30) radially 
inside the free liquid surface and downstream has a rear 
edge portion (31) radially outside the free liquid 
surface, a straight line through said edge portions (30, 
31) forming an angle (V) with a tangent to the free 
liquid surface at the inlet opening (23), the angle 
being greater than 20° but smaller than 50° and the 
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vertex of the angle being directed in the rotational 
direction. 

2. Centrifugal separator according to claim 1, 
characterized in that the discharge 
device (21) has at least one tubular element (27), which 
during operation is located in the rotating liquid body 
with its radially outermost part while remaining parts 
of the discharge device (21) are located radially inside 
the rotating liquid body and in which a part of the flow 
channel (28) is formed. 

3. Centrifugal separator according to claim 2, 
characterized in that the tubular element 
(27) has a straight longitudinal axis, which is 
perpendicular to said line (32). 

4 Centrifugal separator according to claim 2 or 3, 
characterized in that the tubular element 
(27) is arranged movable in the discharge device (21) in 
a way such that the inlet opening (23) of the flow 
channel is located at variable radius. 

5. Centrifugal separator according to claim 4, 
characterized in that the tubular element 
(27) is arranged movable along its longitudinal axis. 

6. Centrifugal separator according to any of the 
previous claims, characterized in that 
the flow channel (28) comprises a central flow chamber 
(26), which is circular cylindrical and surrounds the 
rotational axis concentrically. 
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